INTRODUCTION
Primary care is the foundation of the U.S. healthcare system. The Institute of Medicine (IOM) defines primary care as ''the provision of integrated, accessible health care services by clinicians who are accountable for addressing a large majority of personal health care needs, developing a sustained partnership with patients, and practicing in the context of family and community''. 1 When optimally delivered, primary care fosters wellness and prevention of chronic diseases and problems. Primary care often serves as the point of entry for patients who require medical care and attention. In addition to the diagnosis and treatment of acute and chronic illness, primary care practice encompasses activities such as health promotion, disease prevention, health maintenance, counseling, and patient education. Medications play a critical role in primary care and their effective management is essential to patient safety and quality care. Primary care activities occur across a variety of health care settings. 2 Patient involvement and empowerment are key components of primary care practice -which require effective two-way communication and the recognition of the patient as a partner in their own health care. IOM defines patient-centered care as ''providing care that is respectful of and responsive to individual patient preferences, needs, values, and ensures that patient values guide all clinical decisions''. The American Academy of Family Physicians asserts that primary care practices should be located in ''the community of patients'', thereby facilitating access to health care.
Unmet Chronic and Preventive Public Health Needs
Nearly half of all Americans-and over three-fourths of adults aged 65 and older-live with at least one chronic condition that requires medication therapy. 3 Chronic diseases are appearing with increasing frequency in younger adults and even children, likely a direct result of societal trends including unhealthy diets, oversized serving portions, and inactivity, which collectively contribute to early development of type 2 diabetes, dyslipidemias, and obesity. Likewise, preventable complications from each of these conditions are also on the rise. As a result, 75 percent of our nation's $2 trillion in annual health expenditures are attributable to management of problems associated with chronic diseases. 4 While chronic diseases are common and costly, many are also preventable-through strategies such as healthy eating, being physically active, avoiding tobacco use, and using medications safely and appropriately. The current Presidential Administration is committed to reforming the U.S. healthcare system and has proposed the largest federal investment in promoting and providing preventive care. It is clear that preventive care is one of the best ways to keep people healthy and reduce the costs of healthcare. Wellness and prevention are hallmarks of primary care and offer expanded opportunities for improving access to care for millions of U.S. citizens, many of whom have been disproportionately affected by the lack of care including the elderly, low income, minority populations, and those located in areas with little or no access to primary care providers.
Medication Use Problems in Primary Care
Medications play a significant role in the management and prevention of chronic diseases in primary care, and they are being taken by a greater proportion of the population than ever before. Predictably, medication use among older adults is high-accounting for more than a third of all prescriptions. In addition, 28 percent of patients aged 65 and older take five or more chronic medications each month. 5 Medication use among younger adults and children is also increasing steadily. A recent evaluation of prescription data from 2.5 million Americans conducted by Medco Health Solutions shows that 30 percent of children (i.e., age less than 19 years) take at least one chronic medication for conditions such as asthma, allergies, attentiondeficit hyperactivity disorder, diabetes, or depression. effective medication management in primary care. In 2000, the costs of drug-related illness and death in ambulatory care settings alone were estimated at more than $177 billion. 7 More recently, the persistent and critical unmet medication use support needs have been underscored through efforts by the Institute for Safe Medication Practices (ISMP) 8 and the Institute of Medicine (IOM). 9 These primary care medication management needs are expected to rise over the coming decades.
The increasing complexity of patients and their treatment regimens in primary care requires access to providers who can manage patients' medication therapy, identify adverse events, and manage drug-related problems. Factors such as increased outpatient surgery, shorter hospital stays and decreased recovery time have contributed to patients accessing the primary care system with more serious health care needs that require more treatment resources and more complicated medication therapy. This demand for more intensive primary care, combined with the role that medications play in quality prevention and primary care treatment, has created an increased demand for accessible healthcare professionals who can fill needed primary care roles. Pharmacists are trained and qualified to help fill these documented gaps in care around medication management in the primary care setting.
In addition, patients' primary care needs also encompass coordination, management, and integration of their chronic disease care following acute episodes, in an effort to prevent disease progression and to optimize outcomes. Several tested models of such care which effectively integrate the competencies of pharmacists serving the role of medication use specialist are described within this paper. Understanding the Current Primary Care Workforce Challenges Currently, physicians are the cornerstone of the primary health care system, with support from other providers such as nurse practitioners (NPs) and physician assistants (PAs). Physicians practicing in primary care comprise one-third of the U.S. physician workforce yet are responsible for more than half of all patient visits. During the past decade, the number of generalist physician graduates has fallen by 22 percent, and this decline continues as medical school graduates increasingly enter more lucrative specialties and subspecialties. The proportion of newly graduated U.S. medical students who choose primary care as a career has declined by 50 percent since 1997 10 and a recent study of 1,200 graduating medical students found that only 2 percent planned to work in Internal Medicine. 11 Fueling the shortage of physicians in primary care are medical training and education programs that remain primarily hospital-focused with minimal exposure to ambulatory, rural, and primary outpatient care settings. This lack of exposure contributes to diminished interest in primary care practice among recent medical school graduates. 12 At the same time there are decreasing numbers of physicians entering primary care, the U.S. population is increasing by one percent each year, with the aging baby boomer generation set to double the number of Americans 65 years and older by 2025. 13 With these population growth trends, the shortage of primary care providers is even more critical and is projected to exceed 44,000 by 2025.
14 Currently, it is estimated that over 56 million Americans lack adequate access to primary health care because of shortages of primary care physicians in their communities.
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In the mid-1960s physician assistant and nurse practitioner education programs were established to address the primary care physician shortage identified at that time. However, the demand for primary healthcare services is outpacing the available supply of all primary care providers. The existing supply is insufficient and providers are not evenly distributed, resulting in areas throughout the U.S. where patients have no access to a primary care provider. 15 These realities have resulted in emergency rooms being overwhelmed with patients requiring crisis health management for largely preventable problems because they are without regular preventive, primary care.
The need for expanded access to primary care forces us to look more broadly within the healthcare system to identify opportunities to expand capacity to provide quality primary and preventive care services. Solutions will require creative ways of looking at the healthcare system that are inclusive of all licensed primary care providers and focus on providing the highest quality of care to all patients. This care must be delivered by interprofessional teams, utilizing advanced informatics, and positioned on a base of quality improvement. Key questions must be answered. Where in the U.S. healthcare system do untapped resources exist? How can health professionals-in-training be recruited into primary care? Are there other health care professionals within our system who can provide some of these primary care services to increase access to quality care, improve outcomes, and decrease costs?
Expanding Capacity to Meet Demand: Pharmacists Can Help Solve the Primary Care Crisis
The public health problems caused by the expanding gap between the supply of primary care providers and the demand generated through unmet patient needs are formidable and will not be solved by a single profession. The issues are complex and will require concerted, collaborative efforts to identify solutions and provide high quality, team-delivered primary care. Each profession must do their part. In assessing the functions and areas of deficiency in primary care practice, and thinking critically about untapped resources, pharmacists emerge as a potential resource to increase access to primary care and address one of the most challenging aspects of patient careappropriate medication management.
An important discussion published in JAMA focuses on the importance of primary care teams in improving public health. The article states:
The IOM has called for A New Health System for the 21 st Century for primary health care teams to play a central role in the care of patients. The quantum leap in the complexity of tasks prevents physicians alone from coping with the scope of practice. The imperative of cost containment leads provider organizations to favor lower paid clinicians over physicians. The demand for quality encourages primary care to add caregivers with skills that physicians may not possess. American Journal of Pharmaceutical Education 2010; 74 (10) Article S7.
Current Preparedness
All health professionals are shifting to embrace the core educational competencies outlined by IOM in Health Professions Education: A Bridge to Quality.
17 These competencies state that all health professionals should be educated to deliver patient-centered care as members of an interdisciplinary team, emphasizing evidence-based practice, quality improvement approaches, and informatics. 17 Efforts to incorporate a core set of competencies across all professions are underway, yet are complex and will require further alignment in training, accreditation, licensing, and certification processes. Under current systems, it is not possible for traditional education to deliver the number of health professionals in all disciplines to provide required care. Cooperation and collaboration must occur on the national, state, and local levels to support required expansion of access. These efforts must be pursued in a collaborative, non-competitive manner that places the needs of the patient as the primary focus and enables the provision of true team delivered care.
Physician assistants (PA) and nurse practitioners (NP) are formally recognized primary care providers and in many primary care practices work collaboratively with physicians. These professionals have significantly expanded the primary care capacity and access in the U.S over the past 40 years. PAs practice in collaboration with and under physician supervision, although many exercise autonomy in clinical decision making. 18 NPs also practice through collaborative practice agreements or under some level of physician supervision in most states. In 22 percent of states, NPs have authority to practice independent of physician involvement. 19 Pharmacists are the most accessible and frequently visited members of the healthcare team. Many pharmacists have established practices in primary and ambulatory care settings, working in teams to provide medication therapy management and chronic and preventive care to patients. Pharmacists are clinically trained at the doctoral level, educated in pathophysiology, pharmacology, therapeutics, clinical problem solving, medication use, and laboratory monitoring. They contribute skills as strong patient educators, patient coaches, and the most extensive knowledge and training in medication use, management, and problem-solving of any member of the healthcare team. Furthermore, pharmacist experiential training is comprised of significant practice experiences rooted in primary and ambulatory care, community health, and long-term care.
In 2004, the American Association of Colleges of Pharmacy revised and released the CAPE Educational Outcomes which outlined target areas toward which the evolving pharmacy curriculum should be aimed. inclusion of a pharmacist in their collaborative practice. Although operational and practice integration challenges were recognized, the clinical benefits cited included access to colleagues with reliable drug information, fresh perspectives, and increased security in medication prescribing. 20 Patients with a broad range of diseases and conditions are managed by pharmacists practicing in primary care. Many of these conditions coexist and thus require complicated medication therapy and other interventions. To effectively care for these complex patients and take responsibility for achieving intended therapeutic outcomes, pharmacists rely on a strong knowledge and experience base. Numerous scientific publications have conclusively demonstrated dramatic reductions in morbidity and mortality that pharmacists practicing in primary care can have on patient populations afflicted with chronic diseases such as asthma, diabetes, hepatitis C, hyperlipidemia, hypertension, chronic kidney disease, and HIV, among others.
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Regulatory Barriers for Pharmacists
We do not assert that all pharmacists will be motivated to seek proficiency in the skills required to become a primary care provider, nor could the health care system afford a global shift away from the role that many pharmacists play in the provision of medications. However, some pharmacists will look to expand their care role, and their background provides a strong foundation from which to build competence in physical assessment and diagnostic skills that will complement their expertise in managing complex medication therapies for their patients. A significant barrier to the ability to the deliver this care is imbedded in pharmacist practice laws and regulations.
Scope of Practice
State laws regulate the professional practice of NPs, PAs, and pharmacists. Levels of authority and autonomy and practice roles vary from state to state. Physician assistants in all states work in collaboration with and under supervision of a physician. The requirements for collaboration and supervision might be met in one state by being accessible by phone, yet in another state the physician would have to be on-site. State laws also differ in the latitude provided for physician delegation of responsibility and authority to PAs. 29 [Note: According to the February 2010 Pearson Report in the American Journal for Nurse Practitioners, there are 15 states including the District of Columbia that allow NPs to prescribe, including controlled substances, without any physician involvement. There are 23 states that allow NPs to diagnose without any physician involvement.] State laws regulating nurse practitioner practices vary more widely than those for PAs. Some states require NPs to be in collaborative practices with physicians and/or provide care under physician supervision for practice and prescribing authority. State practice acts in eleven states permit NPs to practice as fully independent primary care providers, independent of physician collaboration or supervision. 19 In forty-five states and the territory of Guam, pharmacists are authorized to enter into collaborative drug therapy management (CDTM) with physicians. In a few states, pharmacists have varying degrees of prescriptive authority. CDTM is a team approach to healthcare delivery that seeks to maximize the expertise of the pharmacist and the physician in order to achieve optimal outcomes through appropriate medication use and enhanced patient-care services. CDTM is most commonly provided under mutually agreed upon practice protocols and guidelines. CDTM activities include, but are not limited to, the following pharmacist activities 30 :
d Initiating, modifying, and monitoring a patient's drug therapy d Ordering and performing laboratory and related tests d Assessing patient response to therapy d Counseling and educating patients about their medications d Administering medications A successful example of how changes in scope of practice can impact the care of patients is the provision of immunizations. In 2009, more than 40,000 pharmacists have received formal training and recognition as providers of a wide range of immunization services; 49 states have adopted laws and regulations that permit pharmacists to administer vaccines. This has resulted in millions of patients receiving pharmacist-delivered immunizations each year. State-based scope of practice laws and regulations must be updated to allow CDTM and immunizations in all U.S. states and territories.
Access to Health Information
To provide quality, comprehensive primary care, all members of the healthcare team must have access to complete patient information, medical and medication histories, lab studies, results of diagnostic evaluations, and other relevant data. Currently, effective systems do not exist to share patient records and information between different healthcare sites and/or healthcare professionals. As e-prescribing, electronic medical records, and other technological advances are implemented and integrated, patients will have increased access to primary health care providers for diagnosis, monitoring, and triage. In addition, telemedicine applications can be used to increase access to care for underserved populations, particularly in the short term while geographic access remains unresolved. Some of the patient benefits of telemedicine include: Pharmacists would have new opportunities to acquire additional skills and apply their knowledge and expertise through the direct delivery of primary care services to their patients. Some in the profession might not embrace this expanded role. Consideration should be given to market-driven pressures and possible influence on employer demands for pharmacists with added credentials in primary care. How would such a change affect the current pharmacist shortage? What role might certified pharmacy technicians have in expanding capacity for pharmacists to engage in primary care provider (PCP) functions?
Other PCPs may perceive such a move by pharmacists as threatening. Communication efforts must include messaging that pharmacist PCPs would work in collaboration to help solve the primary care shortage and add needed drug therapy expertise and ready accessibility to the team. Pharmacy's efforts would be complementary to those of other health professions, not competitive.
Pharmacy educators and academic administrators must determine the core elements of education and training to fill gaps for pharmacists to serve as PCPs. As providers of entry-level and post-graduate degree programs, academic pharmacy needs to determine whether and how additional training would be integrated into doctor of pharmacy programs (e.g., via required course content, electives, extended dual degree/certificate options). Implementation would also provide opportunities for conducting practicebased education programs or offering graduate coursework to practicing pharmacists. The impact on faculty resources, where many shortages already exist, would also require assessment.
Questions: How would entry-level education and/or post-graduate training adapt to prepare pharmacists to assume these additional responsibilities? What partnerships with other health professions education programs might be forged to collectively meet the educational needs and demands amidst faculty shortages in health professional education programs?
State and Federal Legislators and State Boards of Pharmacy. State pharmacy practice acts require amendments to expand the scope of practice for pharmacists or a subset of pharmacists. In addition, parameters for licensure must also be defined and regulated.
Examination Boards. Possible implications to the National Association of Boards of Pharmacy and Board of Pharmaceutical Specialties (BPS) would revolve around any potential respective roles in testing and evaluating pharmacist competence related to primary care services. What would this credential be and how would competence be measured? How would it relate to current licensure exams, BPS specialties and/or specialty exams?
The healthcare system would benefit through expansion of the primary care workforce, greater access, and improved public health. Mechanisms are already in place for pharmacist recognition as providers; pharmacists are recognized through payer systems as providers through billing for Medicare Part D Medication Therapy Management, Part B, and other programs. How would payment systems have to change to support this practice model?
In the context of healthcare reform, federal legislators should consider funding education of pharmacists to rapidly and effectively expand the workforce and distribution of PCPs. In addition, collaborative demonstration projects aimed at preparing practicing pharmacists to assume PCP functions should also be funded. In supporting legislation, regulation, and/or demonstration projects that address patient-centered primary care, consideration should be given to primary care projects that give special attention to the support of providers who provide care for patients who would not otherwise have access to care and which allow all licensed PCPs to serve in this role.
The primary care inadequacies in the U.S. have reached crisis proportions and are steadily intensifying. A multifaceted, interprofessional effort will be required to meet the primary care needs of all Americans now and over the coming decades. Today, pharmacists can contribute immediate solutions through efforts to enhance management of medications, identify and solve drugrelated problems and ADEs, and help patients achieve intended outcomes. As a profession, pharmacy must do its part in helping to address the primary care shortage and expand geographic distribution to improve access to quality healthcare for all Americans. A comprehensive and concerted effort should be undertaken to explore strategies and tactics for preparing pharmacists to assume primary care provider roles to effectively, safely, and rapidly help to meet the increasing, unmet public health needs of society.
